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IVih  obsevation  wn*'  nrtdo  during  the  repealed  visits  to  endemic  areas 
of  sch  istosomiasis  that  many  person^  ras id  uy  in  these  ares  for  years 
since  birth,  do  not  exhibit  any  man ifestat ions  of  the  disease.  Not  only 
they  do  not  pass  schistosomal  ova  in  their  urine  or  stools;,  but  also 
they  do  not  shixv  any  evidence  of  complications.  Nevertheless,  it  is 
certain  that  all  these  persons  were  exposed  to  infection  with  the  parasite. 
The  frequency  of  exposure  to  infection  may  vary, but  many  are  continually 
exposed  .almost  daily.  Such  exposure  is  inevitable,  as  these  persons 
irrigate  their  land  bre footed. They  also  bathe  and  drink  frm  the  infected 

f* 

water.  •  . 

-ji 

4. 

| 

The  vast  majority  of  these  individuals  give  history  of  cjontracting 

'  V 

schistosomiasis  usually  during  childhood  or  adolescence.  History  of 
specific  antischistosomal  treatment  was  often  lacking.  Manjr  received 
incomplete  courses  of  the  antischistosomal  drug.  i 

It  was  assumed  therefore  that  these  persons  may  have  leveloped 
acquired  irmunity  against  schistosomes.  Such  acquired  infinity 

i 

against  schistosomiasis  has  been  described  in  a  number  of  experimental 
model s(  Smithers  &  Terry, 1965;  Taylor  et  al.,1973).  But  tfe  study 
of  this  inmjnity  has  proved  difficult  in  vivo  and  in  man. 

<&r 


T 


However]  th<-  recent  development  in  the  understanding  of  ihe 
schistosrxv  cytotoxic ity  ant iUxly-dependent  col  1 -Mediated  effector 
mechanism  has  provided  a  nv  ms  to  elaborate  an  in  vitro  method 
to  study  th^se  anti bod  ies. 


It  wIs~pLanned~-te — select  and  study  _two  groups  of  these-'  <-,s. 

individuals  who  are  apparently  intnune  against  schistosfcxr.i as'.s.One 

5^A-s  '  A 

group  was  selected  from  an  endemic  area  of  5trh4st^.  hematobium.and  the 
other  goup  from  an  endemic  area  of  Sch-tst*.  mansoni.  The  chief 

A 

aim  was  to  analyse  the  results  and  compare  them  to  those  obtaine  d 
from  a  third  group  with  active  schistosomiasis  and  to  normal 
control  persons  residing  in  non-endemic  areas, and  never  exposed 
to  infection  with  schistosomiasis. 


Another  study  was  planned  to  investigate  the  level:  of  the 
imnune  complexes  in  the  sera  of  patients  with  schistosomiasis. 
This  aspect  of  the  disease  has  been  so  far  little  stymied 
because  of  the  many  difficulties  with  tests  dealing  with  several 


kinds  of  antigens.  But  the  recent  development  of  a  number  of  tests 

! 

dealing  with  immune  complex  has  provided  a  practical  means  for 
such  study. 


The  aim  of  the  work  was  to  study  any  possible  correlation 
between  the  severity  of  the  infection  and  the  level  of  the  immune 
complexes. Besides,  any  possible  correlation  with  the  development 

>T*> 

of  complications  was  also  studied. 


mater fAL  a::;;  '-stiiods 

crroroKic  hy  test 

AjmbuDY-DtP^Dri'i  i  CELL -MED  LATED  DAMASE  10  SCHISTOSOCIIL  AE 

TWo  villages  located  in  the  North  East  of  the  Nile  Delta  near 

l  • 

Itonsoura  were  chosen  foe  study.  The  first  village  (Diarb  El  Khedr), 
showed  after  a  genecal  survey  of  the  inhabitants  that  it  is  endemic 
for  schistosoma  mansoni.  The  second  village(Meet  Tar  if)  was  found 
to  be  highly  endemic  in  schistosoma  hematobium. 

Normal  control  subjects  were  chosen  in  Cairo  from  medical  students 
and  laboratory  workers  who  denied  history  of  exposure  to  infection 
with  schistosomiasis.  ji 

All  cases  were  subjected  to  full  clinical  examination  and  laboratory 

1  i 

tests,  which  included  :  ',V 

f 

1.  Urine  and  stools  examination  for  schistosome  ova  us'ng  the  cent¬ 
rifugation  and  salt  sedimentation  methods  respectively. 

2.  Complete  hemogram. 

3.  Liver  fuction  tests:  serum  proteins, serum  bilirubin  end  transaminases. 

i 

4.  Kidney  function  tests:  blood  urea, serum  creatinine  ard  complete  urine 
analysis. 

5.  Blood  grouping. 

Iamunological  studies  included: 

l.Skin  testing  using  schistosome  worm  antigen  and  tuberculin  purified 
protein  derivative. 

2.E  rosette  test. 


'lho  fol  lowing  steps  were  undertaken  tor  the  application  of  the 
evroroxicity  test  (  Buttecwocfi  et  at., 1977): 

1.  Parasitic  eye  Le  acid  preparation  of  schistosoma  la. 

2.  Preparation  of  the  antisera. 

3 .  Preparation  of  the  effector  cells. 

4.  Cytotoxic ity  assay. 

i 

Parasite  cycle  and  preparation  of  schistosoma  la 

1r 

A  local  strain  of  S.  mansoni  recovered  from  patients  was 
maintained  by  passage  in  laboratory-bred  snails,  andguinea  pigs. 

Schistosomula  were  prepared  by  allowing  cercariae  to  penetrate 
an  isolated  skin  graft  from  a  guinea  pig  or  mouse. 

After  centrifugation  and  resuspension  in  5  per  cent  glucose  solution, 
the  schistosanula  recovered  were  observed  to  contain  lessf' than 

;jt 1  ■ 

than  5  per  cent  cercariae  and  intact  tails..  The  organisms 

iii' 

were  taen  sto  e.  v; might  at  4  degrees  C  in  Hank's  balanced 
salt  solution  at  pH  7.4  containing  0.5  %  lactalbumin  Jiydrolysate , 

100  U  /ml  penicillin,  and  100  ug/ml  streptomycin. Finally,  10% 
heat -inactivated  baboon  serum  was  added  to  this  medium. 

I 

Following  the  overnight  storage, the  schistosonula  were  labelled 
on  the  next  day  with  Cr  sodium  chromate, obtained  from  Radio¬ 
chemical  centre, Amer sham, England.  A  dilution  of  uCi/10  per  1000 
organisms  was  made, fol lexved  by  incubation  for  3  to  4  hours  at  37  C. 

The  labelled  organisms  were  next  washed  four  times  in  Eagle's 
minimal  essential  medium  (MEM)  containing  20  nMHepes,100  U  /ml 


-J- 


sf  i  i  t.i  oi.yc  in,  ind  twice  in  MEM  containing  heat-in  ic».  ivutud 

bit.  n  serum.  Aftec  washing  three  times, th  •  orgjnisms  were  resuspended  in  MEM/heat-ir 
inactivated  b uboon  serum  at  the  concentration  of  500/mi 

Preparation  of  antisera 

Serum  samples  obtained  from  patients  were  inactivated  at  56  C 
for  oru.  hour  before  testing  for  their  abiLity  to  induce  release  . 
of  chcoium  from  labelled  schistosocula 

V 

TWo  dilutions  were  chosen  (  1/24  and  1/50  )  which  gave  high 
levels  of  cell-dependent  cytotoxicity. 

Preparation  and  purification  of  the  effector  cells  j 

(  Unpurified  eosinophil  cells  ) 

Freh  heparinized  blood  was  drawn  from  patients  with  known 

■t*  : 

eosinophilia  (  nere  than  5  %  )  :  associated  with  schistosomas  is  : 

or  other  helminthic  infections. 

.1  < 

5  Vol  of  blood  was  allowed  to  sediment  with  1  Vol  of  4.E :7a 


ediment  with  1  Vol  of  4.E :* 
ine  (  Sigma  Chemical  Co.), 


dextran  in  phosphate  -buffered  saline  (  Sigma  Chemical  Co.), 
for  30  minutes  at  37  C  . 

The  supernatant, rich  in  leukocytes  was  withdrawn  and  washed 

twice  in  MEM  by  centrifugation  to  remove  platelets. .The  ;  ellet 

» 

! 

rich  in  eosinophils  was  next  collected  and  subjected  to  ct ntrifugation 
for  40  minutes  at  400  g  and  4  C  over  hypaque  diluted  1:1.7 
with  distilled  water  (  Mamoud,  et  al.,lS74). 


4 

J 


-6- 


Ass  iy  of  cytotoxicity 

Aliquots  of  0.1  ml  of  sch Istosocula  suspens ion(500/ml)  were 
placed  in  Falcon's  plastic  tubes.  Equal  volumes  of  antisera  and 
effector  cells  were  add?d  to  each  of  four  replicate  tubes. 

The  tubes  were  next  incubated  in  humidified  airtight  boxes 
at  3/  C  for  16  hours  . 

At  the  end  of  the  incubation  period, the  contents  of  each 'tube 
were  resuspended  and  centrifugated  at  200  g  for  5  minutes. 

One  half  of  the  supernatant  fluid  was  withdrawn  in  a  second 
tube, and  both  tubes  were  counted  for  cranium  51  in  a  gamma 
well-type  counter(  Phillips). 

The  percentage  of  isotope  release  was  calculated  as  follows 

The  geometric  mean  of  supernatant  x  2 

- -  x  100 

The  geometric  mean  of  standard 

where  the  geometric  mean  represents  the  mean  of  the 
counts  from  the  four  replicates. 


d 
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b iTDt  Ut_  !>M :\'L  OM’I .KX 

•••  I  s 

control  subject  s  were  selected  Crum  medical  students, lahratury 
we'-‘  \-s  and  healty  persons  residing  in  endutnir.  areas. Persons  suspected  to 
have  disorders  known  to  be  associated  with  disturbed  irmunological  reactions 
were  eliminated. 

Two  groups  of  patients  with  schistosomiasis  wece  chosen  from  an  endemic 
area  in  the  Al  Mansoura  Distr ict(nor th  east  of  the  Nile  Delta)  : 

i.  Patients  presenting  with  early  manifestations  of  schistosomiasis, and  with  no 
com.pl  icat  ions . 

II. Patients  in  late  stage  of  the  disease, with  complications. 

All  cases  were  subjected  to  full  clinical  examination  and  laboratory' 

i 

tests  which  included: 

* 

+  . 

W 1 

1. Unrine  and  stools  examination  for  schistosome  ova  using  thef  centrifugation 

‘  <: 

and  salt  sedimentation  methods  respectively.  H 

2.  Counting  of  schistosome  eggs  in  the  arine  and  stools  usingjthe  methods  of 

Bradely  (1964)  and  Bell  (1963) .  , 

3.  Complete  hemogram. 

4Liver  function  tests  :Se£im  bilirubin, serum  albunin,and  transaminases.. 

5. Kidney  function  complete  urine  analysis, blood  urea, serum*  creatinine. . 

i 

Immunological  studies  comprised  : 

I. Skin  tests  using  schistosome  worm  antigen  and  tuberculin  purified  protein 
der ivat ive. 

2. Tests  to  demonstrate  circulating  imrune  complexes  : 


k 
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1. Method  bir.ed  on  tb>'s  solubility  ch  imeterist  ics  of  the 
inm.;  .  „  y  x  n.tmt.dy  n.imely  the  pod yetb/lonr, glycol  pr.e  ipi t  at  ion  method 
us:nt>  t'.e  optical  density  rif.isur  rent . 

2Mt‘th<jd  based  on  the  recognition  of  the  inrune  carp  lex  by 
specific  receptors  on  the  cell  surface  of  the  B  lymphocytes, namely  inhibition 
of  e e * ; ip 1  eee n t - d ope nd e n t  rosette  formation  (  FAC  rosette  inhibition). 

DETECT  tCW  Of  mU:,E  COWLEX  BY  P0LYhTHYLfN3CI.YC0L(0PT fC'AL  Dt-NS  tTY)  : 

5  ml  of  venous  blood  were  collected  in  the  fasting  state, and  left  to  coagulate 

y 

at  roan  temperature  for  one  hour.  The  serum  was  then  separated  by  centrifugation 
at  30U0  rptn  for  15  minutes. 

The  sera  were  used  for  the  test  on  the  same  day  of  separation  in  order 
to  avoid  the  formation  of  new  immune  complexes.  ~ 

The  sera  were  then  diluted  1  :  10  with  borate  buffer  (0.1  ft-pH  8.4) 

f. 

Equal  anounts  of  the  diluted  sera  were  added  dropwise  to  th@,polyethyleneglycol(  PE  G 

r' 

‘  >r 

Ihe  PEE  sera  mixtures  were  next  incubated  for  2  hours  at  4  fi., followed 

.i 4 

by  centrifugation  at  4  C,2500  G  for  30  minutes. 

The  supernatant  fluid  was  discarded, and  the  pellet  formed  art  the  bottom 
of  the  tube  was  dissolved  in  distilled  water  so  that  the  original  volume  of 

i 

the  seum  used  and  PEE  is  replaced. 

The  turbid  solution  obtained  is  again  dissolved  in  0.1  N  sxHun  hydroxide 
solution  1:  10. 

The  resultant  solution  was  read  for  its  optical  density  in  ultra- 
spectrophotcmeter  w.v  280  mn 


f 


Ihe  moth* *1  us*-*!  vn  -  that  described  by  Smith  ct  a1.(L9/>).It  consists 
of  the  fol  Ixing: 

1 .  S;t  i -  it  ion  of  lyrrq!  ;cytt-s  from  whole  blood  by  the  f  icol '  -hypaque  gradient 
techn iqne. 

2. Sheep  erythrocytes  (E)  were  sensitized  with  antisheep  erytf  xytes  (A), 

an’  mice  complement  (C)  by  a  modification  of  the  method  of  kjl  it*  vac  ;1  et  aL. (1972). 

Equal  volumes  of  sheep  red  cells  were  collected  in  equal  volumes  of 
alzevers  solution  and  stored  at  4  C  for  48  hours  before  use. 

E  cells  were  prepared  by  washing  the  sheep  red  cells  3  times  with  sterile 
PBS  pH  7.2  at  150  G  for  10  minutes  at  4  C.The  concentration  was  adjusted  to  0.57. 
using  Hank's  medium. 

EA  were  prepared  by  incubating  E  cells(  0.57o)  with  equal  volume  of  rabbit 

»* 

anti sheep  hemolysin  (  final  dilution  1:  6000)  for  30  minute^  at  37  C.  The 

.  r' 

suspension  was  washed  twice  with  PBS  and  resuspended  in  sterile  Hank's 
medium  containing  1570  fetal  calf  serum(inactivated) .  |: 

For  preparation  of  EAC,a  suspension  of  EA(0.5  70)  was  ireqbated  with  fresh 
mouse  serum  as  a  source  of  complement  (final  dilution  1  :  30)  for  30  minutes 
at  37  C.  The  cells  were  next  washed  twice  with  sterile  PBS, and  resuspended 
in  sterile  minimal  essential  media  or  Hank's  solution  containing  570 
inactive  fetal  calf  serum. 

Assay  of  EA  and  EAC  rosettes  was  done  after  centrifuga;  ion  at  200  g  for 
5  minutes  followed  by  incubation  at  37  C  for  one  hour. The  cells  were  then 
vigorously  resuspended, and  the  nunber  of  rosettes  were  determined. 

Eac  rosette  inhibition  was  measured  by  by  the  incubation  of  2x  10^ 
lymphocytes  with  200  ul  of  test  serum  and  normal  serum  at  37  C  for  one  hour. 
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Ihc  !yr.:pi 

’•  mytes  w'Tu  w  i  ;ht_d 

tri:  ■ 

times  wit 'n 

st or  i  1 1  ■  i’lv 

i  at 

pH  7.0, 

n-'-xt  in: 

'uh.it  ed  with  F/C  fr>r 

lU  r: 

iiiut  •  •  ;  '  ■» 

V  C. 

Ihis  was 

followed  bycentr i fug. 

it  inn 

at  200  g  fo; 

:  5  minutes 

.The 

cells 

w-.-.v  vigorously  resuspended , and  the  number  of  r<»s?fto3  were  determined. 

The  inhibition  produced  by  prein.-.ibut  ion  with  a  serum  was  calculate  i 
from  the  fornulu: 

100-  x  100 

where  PS  =  percentage  of  lymphocytes  forming  rosettes  after  incubation 
with  the  seum. 

and  PC  percentage  of  lymphocytes  forming  rosettes  after  incubation 
with  normal  seum. 


LL 
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KJiSUL.TS 


AMTIliODY-C'tiO'iOXIC  STUDY 


1183  inhabitants  from  Meet  Tar  if  and  Diarb  El  Khedr  viLlages 
u-r: re  examined  foe  evidence  of  schistosomiasis  by  urine  and  stools 
testing. Skin  testing  was  used  when  urine  and  stools  were  negative  for 
ova . 

The  fol laving  groups  were  selected  for  study: 

1.  17  patients  with  S.  hematobium. 

2.  30  patients  with  S.  mansoni. 

3.  90  persons  who  appeared  imnune  to  schistosomiasis  despite  frequent 

exposure  to  infection.  V 

4.  20  normal  control  subjects  with  no  previous  history  oir  exposure 

I  * 

to  schistosomiasis.  }; 

The  results  are  given  in  Tables  I  to  XI.  ' 

The  difference  beeween  the  mean  value  of  the  mansoni  group  and  control 
was  highly  significant  in  both  concentrations (  1/24  &  1/30). The  difference 
between  the  hematobium  group  and  control  was  significant  in 
concentration  of  1/24, but  insignificant  in  the  concentra'  i6n  of  1/30. 

The  difference  between  the  mean  value  of  the  apparentl/  innue  group 
nnd  normal  control  persons  was  highly  significant  in  concentrations 
of  1/24, but  insignificant  in  concentratf jns  ofl/50. 
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1*  tfio  contrary ,  'h*-  difference  between  the  apparently  inrone 

g«  .<op  and  the  nvmsoni  group  war,  insignificant  in  in  concentrations  of  1/24,  but 
but  significant  in  concentrations  of  1/50. 

Table  v  shows  statistical  analysis  of  the  values  of  the  cytotoxic  test 
with  regard  the  blood  groups. The  difference  in  blood  group  B 
Ts  significant. 

i 

Table  VI  shows  correlation  statistical  stuc^ between  the  antibody 
cytotoxic  mean  values  and  the  level  of  eosinophils.  A  strong  correlation 
was  found  between  the  absolute  count  of  eosinophils  in  apparently 
normal  persons  in  concentrations  of  1//24  . 

IfrMJNE  COMPLEX  STUDY 

Sera  from  118  patients  living  in  the  endemic  villages  wer£  tested  for 

#■  1 

the  presence  of  innune  complex  by  the  hemagglutination  rosette 

‘  / 

inhibition  test  and  the  polyethyleneglycol  method.  \\ 

The  results  are  given  in  Tables  VIII  to  XV.  j 

A  significant  difference  is  found  between  all  groups  and  the 
normal  control  except  for  the  hematobium  group(early  infection), 
using  the  hemagglutination  rosette  inhibition  test. 
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Scr  i  a 1 

no. 

Age 

CYTUTUXU:  ANTIBODY 

'iOlt'-'AL  CONTI  a  >1.  SCBJI 

Sex 

ACTIVITY  IN 

VTs(  NOT  ilT.NIDI 

Percent  release 

1/24 

Table  I 

NV:  IN  STM  1ST.  END LMIC  ADA) 

cranur1.  51 

1/50 

1 

25 

M 

49.8 

4u .  6 

2 

22 

M 

55.5 

56.8 

3 

24 

M 

59.2 

70.6 

4 

28 

M 

39.2 

55 

5 

30 

M 

40.5 

45  .*5 

6 

28 

M 

36.3 

61.7 

7 

26 

M 

51.6 

47.4 

8 

34 

M 

34.8 

64.2 

9 

32 

M 

70.6 

36.9 

10 

34 

M 

67.3 

40.2 

11 

25 

F 

45.8 

32 

12 

26 

M 

19 

42,4 

13 

28 

M 

14.4 

30.8 

14 

35 

M 

15.2 

38  f 2 

13 

22 

F 

20.4 

2l}8 

16 

23 

F 

50.6 

35y8 

17 

25 

M 

36.3 

18 

32 

M 

24 

6^.1 

19 

30 

M 

30 

271,6 

20 

26 

F 

36.6 

40.2 

Mean 

=  39.9 

4). 13 

+ 

=16.52 

IN.  34 

S.E. 

=  3.7 

3.2 

«.  uu  uphjwp 
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Table  Il_ 

cvnnuxic  antii'.‘ajt  activity  in  patients 

WITH  SCHIST.  I  IKMATtV.  [  IT!  (FA  PLY  ATT  TVS) 


c  Ial 

%• 

Sex 

Percent  release  crorniim  51 

; 

No. 

1/24 

1/50 

1 

30 

M 

23.1 

45.5 

2 

35 

M 

25 

47 

3 

35 

M 

32.9 

39.6 

4 

22 

M 

25 

37.8 

5 

23 

M 

24.6  ' 

2S.8 

6 

28 

M 

35.3 

36.3 

7 

30 

M 

22.4 

41.8 

8 

10 

M 

36.2 

48.3 

9 

15 

M 

30.6 

42.9 

10 

12 

M 

37.1 

49.5 

i 

11 

23 

F 

31.5 

38 

| 

12 

12 

M 

38.7 

34.4 

■ 

13 

27 

M 

34.5 

48.7 

14 

35 

F 

35  1 

41.3 

j 

15 

15 

M 

28.3  'V 

m  r ‘ 

>  39.1 

16 

37 

M 

45-9  it 

37.9 

» 

17 

11 

M 

22.6  j; 

42.5 

J* 

Mean  =  30.54 

42.91 

-  =  6.83 

5.80 

i 

S.E.(mean)=  1.24 

1.16 

p  =  0.00125 

0.2 

i 
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T;iM_p  TH 

cvn/iuxu;  antiivjov  a»:iiviiy  in 
with  9CHtST  •'Yima  y:::-jHh\L  (  mY  active) 


Seri  il  Age  Sex  Percent'  release  cromium  51  Blood  group 


\'o . 

1/24 

1/50 

1 

'  IT 

F 

123.5 

64.4 

0 

2 

18 

M 

53 

62.9 

A 

3 

16 

M 

60.3 

71.8 

0 

4 

16 

M 

63.2 

68.5  -• 

B 

5 

3o 

M 

64.2 

64.8 

AB 

6 

17 

M 

132.4 

57.7 

B 

7 

15 

M 

53.1 

63.5 

A 

8 

9 

M 

36.5 

62.6 

A 

9 

13 

M 

62.9 

70.8 

0 

10 

19 

M 

56.7 

63.5 

A 

11 

30 

M 

5o.8 

48.5 

A 

12 

17 

M 

44.8 

53.1 

~  0  , 

13 

14 

F 

60.5 

48.4 

A 

14 

40 

M 

51.6 

5&,5 

AB 

15 

14 

F 

55.6 

54.7 

A 

16 

13 

F 

59.5 

f4 

B 

17 

25 

M 

69.3 

{2.3 

0 

18 

17 

M 

63.3 

49 

0 

19 

18 

M  ■ 

56 

31.5 

i 

A 

20 

18 

M 

92.9 

101.7 

B 

21 

23 

M 

81.7 

97.6 

B 

22 

20 

M 

91.7 

30.5 

0 

23 

27 

M 

62 

a08.8 

AB 

24 

25 

M 

62.8 

90.6 

0 

25 

15 

M 

71.8 

— 

B 
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JnMe  IK  (i/m' . ) 


Sex  Percent  release  crumium  51  Blood  group 

1/24  1/50 


M 

80 

94.7 

0 

M 

109.6 

‘ 

AB 

M 

107.4 

•  90.3 

;  . 

A 

M 

74.1 

B 

M 

83.4 

1  65.7 

B 

Mean  =  71.15 

69.92 

-  *22.93 

t  4.22 

'V  : 

S.E(mean)=4.19 

&  3-76 

.( < 

p  =  o. ooo5 

|  o.ooo5 

1  \I  _ 

CYIV/R )X 1 1 :  AN1  I tit Jt J v  AClivllY  IN  SljKJH'.TS 
APPARENTLY  IM1JNE  AoAlMST  SCHISTOSOMIASIS  RES  ID IMG 
IN  ENDtMIC  AREA  AND  EXCOStD  TO  INFECTION 


.  Ser 

No. 

cil  Age 

Sex 

History 
of  schist 

WH C 

Eos i n . 

Percent 

cromium 

1/24 

release' 

51 

l/5o 

Blood  g 

1 

30 

M 

+ 

5800 

1 

90 

i 

61 

A 

;  2 

26 

M 

+ 

6300 

2 

70.4 

49.1 

A 

3 

25 

F 

+ 

4700 

2 

51.1 

56 

A 

4 

33 

M 

+ 

5700 

0 

43 

22.1 

O 

,  5 

27 

F 

+ 

4400 

2 

40.1 

75.6 

B 

6 

26 

M 

- 

5800 

0 

54.5 

79.4 

A 

7 

55 

F 

+ 

5500 

0 

41.2 

60  t 

0 

8 

30 

F 

+ 

6400 

1 

34.5 

51  f1 

' 

0 

!  9 

25 

F 

+ 

5000 

3 

55 

34.^ 

A 

10 

30 

F 

+ 

9000 

2 

55.5 

35  | 

0 

11 

55 

F 

- 

6100 

1 

49.7 

f 

6)  . 

A 

i  12 

j 

22 

F 

+ 

6400 

2 

69 

39 

3 

1  13 

30 

F 

+ 

4000 

2 

42.4 

59 

B 

1 

j  14 

66 

M 

+ 

9200 

1 

96.2 

57 

A 

15 

30 

M 

+ 

3600 

3 

97.2 

78  2 

0 

i 

16 

22 

M 

+ 

4800 

5 

48.8 

40 

A 

17 

47 

M 

+ 

8200 

4 

45  " 

39.5 

A 

j  18 

50 

M 

+ 

8000 

1 

59.5 

49 

B 
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Serial 

No. 

A  .  , 

r  .. 

Sex 

Tat 

History 
of  schist. 

He 

E« 

IV  (Cont-  ) 

'  i  n .  Perceri  f  re  lease 

c  roni  i ;  i'n  51 

1/24  1/50 

Blood 

group 

41 

15 

M 

1 

7000 

2 

59.3 

74.3 

AB 

4? 

30 

M 

+ 

7800 

3 

56.4 

63.3 

B 

4°. 

bo 

M 

+ 

5800 

4 

67.6 

— 

AB 

y  /, 

40 

F 

- 

6200 

5 

65.3 

85  ; 

•  A 

45 

?7 

M 

+ 

5700 

2 

99 

76.7 

B 

46 

60 

M 

+ 

5400 

5 

51.6 

45.5 

B 

47 

35 

F 

+ 

6000 

3 

80.8 

46.5 

B 

48 

25 

M 

+ 

6500 

4 

56.8 

57.5 

A 

49 

50 

M 

+ 

4800 

+ 

70.6 

37.5 

0 

50 

58 

M 

+ 

7000 

1 

55.5 

52.6  ■ 

AB  . 

51 

35 

M 

+ 

5500 

4 

53.5 

45.8  j 

0 

52 

26 

M 

+ 

6200 

6 

56.6 

36.8  f  i 

A 

53 

45 

M 

+ 

7000 

1 

64 

56.6 

■f  * 

B 

54 

35 

M 

+ 

7500 

4 

64.7 

48 

A 

55 

42 

M 

+ 

7500 

2 

49.3 

68.  1  ! 

A 

56 

60 

M 

+ 

8500 

1 

61.6 

62.2 

A 

57 

30 

M 

+ 

7600 

1 

72.8 

56.8  ! 

0 

58 

15 

M 

+ 

6300 

4 

55.3 

52 

0 

59 

55 

F 

- 

6800 

4 

53.2 

49.6 

) 

60 

25 

M 

+ 

6600 

3 

73.9 

41.4 

0 

61 

45 

M 

+ 

8000 

5 

81.6 

32.4 

A 

62 

18 

M 

+ 

6100 

5 

53.6 

42.9 

A 

63 

16 

M 

+ 

8000 

2 

95.9 

36.9 

0 

664 

43 

M 

+ 

6900 

1 

54.1 

43.8 

0 
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r  ill 

'V,e 

Sex 

History 
of  schist 

Table 
-  WC~ 

I V  (  Cent.) 
Flos  in. 

Percent 

ccumium 

1/24 

release 

51 

1/90 

BlooJ 

Group 

65 

2? 

F 

+ 

7600 

3 

98.7 

82.1 

A 

66 

16 

M 

+ 

5200 

2 

60.9 

44.5 

A 

67 

23 

M 

+ 

4400 

1 

82.1 

58.8 

A 

68 

50 

M 

+ 

5700 

3 

61.3 

69.6 

B 

69 

25 

M 

+ 

6100 

4 

68.7 

47.3  . 

0 

70 

60 

M 

+ 

6400 

1 

84.7 

~ 

0 

71 

25 

M 

+ 

9000 

1 

49.6 

68.6 

AB 

72 

18 

M 

6400 

2 

97.2 

46.8 

AB 

73 

27 

M 

+ 

78oo 

1 

53.9 

53. 

B 

74 

70 

M 

- 

7300 

1 

45.5 

39.3 

0 

75 

45 

F 

+ 

5100 

3 

53.4 

66.2 

B 

76 

23 

M 

+ 

5700 

6 

36 

A 

77 

17 

M 

4* 

6000 

2 

81.4. 

v*  1 

_.t  1  ; 

"  f. 

•  rv 

0 

78 

30 

M 

+ 

5800 

5 

61.8 

^.5 

0 

79 

16 

M 

+ 

7100 

0 

63.5 

f-7 

A 

80 

35  • 

M 

4 

8000 

3 

49.5 

-H 

AB 

81 

22 

M 

4 

6000 

3 

49 

39.4 

0 

82 

16 

M 

+ 

8700 

2 

50 

-  1 

P 

83 

37 

M 

+ 

7600 

8 

57.5 

o 

84 

22 

M 

+ 

6300 

1 

49 

1 

A 

85 

20 

M 

+ 

6800 

6 

52 

- 

A 
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Jjhle  IV  (Coni.) 


S'  "  i'll 

N<  . 

Age 

Sox 

H  i  Story 
of  schist. 

\m: 

Eo^ : a . 

Percent 
c  rorni  ■  rr. 

1/24 

i  el  ease 

51 

1/50 

Blood 

group 

86 

20 

M 

+ 

8000 

2 

81.5 

B 

87 

40 

M 

+ 

720« 

3 

50 

31.5 

0 

88 

36 

M 

+ 

7200 

3 

69.3 

41.3* 

■!  AB 

89 

17 

M 

+ 

6500 

2 

109 

35  ; 

0 

90 

19 

M 

+ 

4600 

1 

112 

69.6 

0 

Mean  =  66.1 

+  =17.8 

S.E(mean)=1.88 

p  =o.oo05 


51.  3* 


O.LO 
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T.'iM.j  V 


S'  ifi'-fical  analysis  of  the  results  of  cytotoxicity  between 
the  4  groups 


Cone . 

1/24 

Group 

D 

Tc 

Tt 

P 

i  j 

App .  Irrrn . 

X 

Manson I 

5.2 

1.29 

1.64 

,  0.10 

App.  Irrm. 

xControl 

26.1 

4.66 

1.64 

0.0005 

App.  Iran. 

X 

Hemat. 

35.5 

8.52 

1.64 

0.0005 

Mansoni 

X 

Control 

31.7 

3.64 

1.64 

0.0005 

!* 

Mansoni 

X 

Herat. 

40.7 

7.14 

1.64 

;>  •  ■ 

•f  0.0005 

IV 

.j  i 

Control 

X 

Hemat. 

9.4 

2.18 

1.64 

I  0.00125 

{ 

Cone. 

1/50 

App .  Iran. 

X 

Mansoni 

31.6 

3.72 

1.64 

\ 

0.005 

i 

App  Iran. 

X 

Control 

5.0 

1.36 

1.64 

0.10 

App . Iran 

X 

Hemat. 

8.4 

2.27 

1.64 

0.125 

Manson i 

X 

Control 

18.6 

3.59 

1.64 

0.0005 

Manson i 

X 

Hemat. 

22 

4.63 

1.64 

0.0005 

Contro 1 

X 

Hemat . 

5.4 

0.91 

1.64 

0.2 

TaMe  VI 


elation  coefficient  between  the  absolute  eosinophil  count 
the  mean  ofe/toto* icity  test  (  release  of  ctomiurr.51) 


0.7  (1/24) 

0.01  (  1/50) 


l 

;  { 1 


it  i.  • 
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Tahlo  VI  [ 


Statistical  analysis  of  the  cytotoxicity  test  in  relation  to 
blood  groups 


(Of  K ;  .  1/24 

Meusi;res 

B  L 

A 

0  0  D 

T> 

i. » 

GROUP 

AB 

0 

i 

Mean 

64.2 

66.9 

76.1 

63.8 

S.D. 

15.8 

20.63 

18.18 

17.30 

S . E . (mean) 

2.67 

3.61 

4.86 

6.53 

•• 

V( 

.  f ' 

Cone.  1/50  V;' 


Measures 

A 

BLOOD 

B 

! - 

GROUP 

.  AB 

0 

Mean 

53.3 

47.7 

53.2 

54.1 

S.D. 

17.4 

13.29 

i 

11.98 

9.09 

S.E(mean) 

2.98 

2.51 

3.46 

3.71 

CHIEF  CLINICAL  AND  LABORATORY  DATA  IN  PATIENTS  WITH  EARLY  SCHISTOSOMIASIS 


Table 

TABLE  vIn  (  Cont.) 


s:  s:  x  x  x  s: 


rs-*  r-  r*** 


J 


CNJ 


Nil 


After  trt  Moderate 
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TABLE  X 


p;  iuu:.vt 

AiY.  or  ROSOITK 

INUriUTIoN  ! 

'■i  NOR>!AL  CMN1ROL  subjects 

Serial  No. 

A£C 

Sex 

Percentage 

1 

9 

M 

25 

2 

11 

M 

0 

3 

11 

M 

13  > 

4 

12 

F 

7 

5 

12 

M 

10 

6 

12 

F 

12 

7 

13 

F 

21.7 

8 

14 

M 

0 

9 

14 

M 

9 

10 

15 

M 

0  ! 

'V  ■ 

11 

15 

M 

13  ; 

12 

16 

M 

o 

1 ; 

13 

16 

M 

>  1 

14 

18 

F 

9  ‘ 

15 

18 

M 

0 

16 

19 

M 

0 

17 

20 

M 

11.5  ; 

18 

20 

M 

8 

19 

22 

M 

0 

20 

23 

F 

17.4 

21 

30 

M 

0 

22 

35 

M 

0 

23 

37 

M 

34.8 

24 

40 

M 

4.3 
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tablf: 


XI 


PERCEN  1ACE  OF  KOSm'i  f-i  [i.turUTION  IN  EARLY  CASES 
OF'  SCf  1 1 STOSOMT  AS  [  S  (  HEMATOBIRM) 


Serial  No. 


Percentage 


3 

4 

5 


60 

0 

0 


53 


0 


- l'4_ 

iahi.::  x!'/. 


i 


I>M'\T.  IN  Hil.  B!:KA  ()•  PATIKNTS  IV  !1H  S.  MAN. SON  I  &  HEMATOBIPM 

(  DM’. 1. 1  OASi  S  ) 


be- 

* ;  No . 

(<j.f  i-.-. i !  rwi , ; 

9 

0.  IB 

13 

0.26 

14 

0.22 

’  A 

0.65 

14 

0.23 

21 

0.19 

24 

0.49 

23 

0.42 

27 

0.62 

28 

0.41 

30 

0.19 

35 

0.21 

57 

0.27 

77 

0.25 

79 

0.0.3 

80 

0.20 

81 

0.17 

32 

0.48 

83 

0.61 

mean  =0.35  s.d  =  0.16 

O.ooo5 


1.17  0.78 


118  1.96  | 

} 

Mean  =  0.82  S  D  =0.52, 

P  =  0.005 


ANTIBODY  CYTO.OXICKY  TEST 


The  e  <\ stenre  of  antibodies  cytotoxic  for  sch istosonules  in 
vitro  was  first  reported  in  monkeys  by  Clegg  and  Souther's(  1*572), 
and  in  man  by  Capron  et  al.  (19/J) . 

/  j 

later  it  was  shown  by  Butterworth  (  1974)  that  this  in  vitro 
reaction  appears  to  be  mediated  cooperatively  by  schistosome 
specific  immunoglobulin  G  antibodies  and  granulocytic  effector 
cells  whic  were  identified  by  later  studies  as 
eosinophils  (  Butterworth, 1977), 

The  results  obtained  in  the  present  study  indicate  tiiat 
eosinophil-dependent  antibodies  with  cytotoxicity  against 

■ 

schistosomula  are  found  in  a  high  proportion  of  patiends  with 
known  Schist,  mansoni  infection.  On  the  other  hand,  the','", 
results  of  patients  infected  with  Scist.  hematobiun  sh 
insignificant  variation  from  the  normal 

These  findings  demonstrate  that  these  cytotoxic  antibodies 
are  specific  to  Schist,  mansoni  infection, which  is  in  agreement 
with  the  results  of  other  studies  recently  reported(  Cc  pfon, 
et  al.,1977:  Butterwort  et  al,1977:  Camus  et  al.  1977 

The  results  also  demonstrate  strong  correlation  to 
ova  countin  in  the  stools  Thus  patients  with  egg  counts  of 


6U/”!  oc  more  were  found  lu  show  higher  levels  of  serin- 
these  eosinophil -dependent  cytotoxic  antibodies  than  patients 
with  egg  counts  less  than  60/ ml  at  the  tine  of  study  .This 
finding  may  be  of  value  w^en  used  to  assess  the  severity  of 
infection, wh ich  is  a  point  of  diagnostic  importance. 

Furthermore, it  may  also  prove  to  be  of  value  in  selecting  ■' 
patients  for  treatment, and  in  planning  the  schedule  of 
drug  therapy  in  each  individual  case. 

The  results  of  these  cytotoxic  antbodies  obtained  in  the 
present  study  fro  the  sera  of  persons  residing  in  the  endemic 
areas  of  schistosomiasis  ,but  apparently  innune  against  the  disease 
are  most  interesting. These  subjects  show  no  clinical  manifestation 
of  the  disease,  though  most  of  them  give  a  history  of  schistosomiasis. 

Many  of  them  have  received  specific  treatment  .irtiich  was  usually 
incarplete. 

All  these  persons  were  certainly  exposed  to  frequent 
during  their  work  in  their  farms, bathing  in  canals  or  drinking  infected  water. 

Yet  no  one  complained  of  any  symptoms  suggestive  of  schistoscmisis 

| 

usually  for  several  years. Their  stools  and  urine  were  negative 
for  ova .  * 

i 

The  level  of  these  cytotoxic  antibodies  are  significantly 
higher  in  this  group  of  individuals  than  normal  control  subjects  not 
residing  in  endemic  areas. 
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Ihis  finding  rruy  suggest  that  thw?  cytotoxic  antibodies  persist 
foe  a  long  tune  in  the  blood  despite  the  lack  of  evidence  of 
active  infect  ion. They  may  therefore  be  cos  i  heed  to  play  a 
possible  role  in  building  up  acquired  irrmunity  against  reinfection 
with  schistosomiasis. 

The  predilection  to  blood  group  B  agrees  with  previous 
observations  that  persons  with  blood  group  B  are  more  susceptible  to 
infect  ion (Annual  report ,1978) .But  the  relationship  to  the 
persistence  of  imainity  in  some  form  is  obscure. 

Similarly, the  relationship  to  eosinophilia  is  unclear, as  patients  with 
higher  levels  of  cytotoxic  antibodies  show  higher  degrees  of  eosinophils 

r 

in  their  peripheral  blood  .^e  link  between  these  antibodies  and  eosinophils 

however  is  well-established (Glouert  &  Butterworth , 1977 ; Butter th , 1977) . 

It  may  be  suggested  that  these  individuals  have  developed  innunity 

against  schistosomiasis  as  a  tesult  of  multiple  reinfections.  But 

it  cannot  be  assumed  that  this  type  of  cyto  toxic  antibcjdies  are 

responsible  alone  for  such  imounity.  In  hunan  schistosodfiasisv 

numerous  types  of  antibodies  have  already  been  described (Smithers 

and  Terry, 1969).  In  experimental(  Sher  et  al. ,1974, Murrell  et  al, 1975) ,  ;  > 

the  production  of  cytotoxic  antibodies  by  imnunization  has  failed 

* 

However, the  results  derived  from  in  vitro  experime  ids  cannot 
be  interpreted  directly  in  terms  of  resistance  to  infect  ion. The 
whole  question  of  acquired  imnunicy  in  human  schistosomiasis  is 
controversial.  But.it  appears  that  the  demonstration  of  these  cytotoxic 
antibodiesin  individuals  exposed  almost  daily  to  infection  without 
developing  the  disease  is  probably  significant.  Further  work  is 
necessary  to  elaborate  more  the  nature  and  influencing  factors  of 
this  resistance. 


COMPLEX 


DETECTION  OF  IWJNE 

Immune  earpieces  n my  be  detected  by  oeveral  techniques  based  on 
the  physicochemical  properties  of  aggregated  versus  free  and  native 
irtiumoglobulins,  such  as  large  molecular  weight  (  Kunket  et  al.,196l), 
complement  fixation  (  Agnello  et  al. ,  1970;Nydegger  et  al.,1974;  ; 

Grangeot  and  Pillot, 1975 ;Svehag, 1975 ;Hay  et  al.,1976;  Lurhuma  et  al.,1976), 

K 

cryoprecipitation  (Meltzer  and  Franklin, 1966) ,  exposure  of  Fc 
determinants  ,  which  are  then  detected  by  by  the  rheumatoid  factor 
(  Winchester  et  al. ,1971) .and  inhibition  of  lymphoid  cells  Fc  receptors 
C  Iheof ilopoulos  et  al.,1976). 

r 

These  techniques  in  fact  do  not  directly  identify  inpune  conplexes, 
but  rather  elements  generally  associated  with  the  presences  pf  imnune 
conplexes.  Additional  shortcomings  of  these  techniques  arsf  their 

J 

insensitivity  and  high  incidence  of  false  positive  results,  as  well  as 
the  laborious  methodology  required.  ? 

In  the  present  study,  2  methods  were  used  for  the  detection  of 
the  irnnune  complexes, namely  rosette  E PC  inhibition  ,  and  pblyethyleneglycol 
precipitation  method. 

i 

( 

These  two  methods  rely  on  coopletely  different  pi  inciples. 

The  inhibition  of  EAC  rosette  formation  is  dependent  on  the  presence 
on  the  surface  of  B  lynphocytes  of  receptors  for  and 

(  Eden  et  al. , 1973) . 
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Wher.  these  lymphocytes  are  incubated  with  sheep  erythrocytes 
sensitized  with  antibody  and  coplcment,  EAC  rosettes  are  formed. If  the 
ly  Oocytes  are  preincubated  in  seta  containing  cocplement  C3 
fixing  the  iimut  .  complex, the  receptors  for  and  may  be  blocked 

and  the  formation  of  EAC  rosettes  is  inhibited. 


Polyehyleneglycol  method  is  on  the  other  hand  an  entirely  different 

/  ; 

(:heflucal)method .  For  the  purpose  of  quantitation, it  offers  a  more  simple 
and  accurate  tehnique. 


Polyethyleneglycol (PEG)  is  a  polysaccharide  which  at  a  concentration  of  20% 
precipitates  most  native  innunoglobulins,  and  many  other  proteins.  When  the  PEG  . 
concentration  is  decreased  to  3-5%, the  precipitation  of  innunoglobulins, 
and  many  other  proteins  is  significantly  decreased, without  preventing  1 

precipitation  of  imnune  complexes  formed  in  vivo  or  in  vitivp  (  Creighton, 

1973).  The  reason  why  imnune  complexes  precipitate  at  such  T|How  PEG 

J  ' 

concentration  is  unknown.  It  is  not  necessarily  related  to  $ie  size  of 
of  complexes.lt  may  be  related  to  the  conformational  changes  in 
the  innunoglobulins. 


The  results  of  both  methods  suggest  that  circulating  imnune  complexes 
are  higher  in  cases  showing  early  infection  than  in  patients  in  the  late 

t 

stages  with  conplications  .  Similarly, values  are  higher  in  id  patients 
receiving  specific  antischistosomal  treatment,  or  inmediateiy  following 


treatment. 
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Vnluos  also  correlated  with  the  severity  of  infection  as  marked  by  the 
number  of  ova  passed  in  urine  or  stools. 

The  explanation  of  these  differences  is  still  uncertain.  It 
appears  that  early  infection  evokes  mare  antigen  or  itrmunoglobulins,  or 
both  that  become  integrated  in  a  couiplexal  form.  Similarly, it  may  be 
assumed  that  during  or  immediately  following  anti  schistosomal*  treatment, 
antigens  may  be  liberated  in  excess. This  may  have  a  bearing  on  subsequent 
course  of  the  disease. More  work  is  necessary  in  this  area. 
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